II) and 26 healthy subjects (group III). The serum malondialdehyde (MDA)-like metabolite levels as an index of lipid peroxidation, the erythrocyte glutathione peroxidase (GSH-Px), superoxide dismutase (SOD) and serum vitamin C levels of the patients and healthy subjects were measured.
Results The mean serum concentration of MDA-like metabolites of patients in group I was 4.38 ± 1.31 nmollml, in group II was 3.38 ± 0.95 nmollml and in group III was 2.61 ± 0.85 nmollml. There were significant differences between the groups (p = 0.001 for group I compared with group II, p = 0.0001 for group I compared with group III and p = 0.002 for group II compared with group III). There was a significant correlation between the serum lipid peroxidation concentrations and duration of the disease (r = 0.36, P = 0.047). The mean erythrocyte GSH-Px and SOD levels of group I were respectively 68. 97 GSH-Px and SOD levels and serum vitamin C concentration were determined and the data obtained from these three groups were analysed statistically.
Materials and methods
This study was carried out on 25 patients with DR (group Erythrocyte SOD activity was measured in an automated analyser (Hitachi 911) using a commercial kit (Randox Lab., UK). SOD estimation was based on the However, the HbA1c levels of both groups were significantly higher than that of the healthy subjects and group II (6 months to 8 years) All the subjects in the first group, whose fundus examination and FFA were done, had non-proliferative DR Table 2 shows LPO, antioxidant enzyme and vitamin C levels of these groups.
LPO assessment of the groups suggested that all subjects with DM showed an increased LPO, and there were statistically significant differences between group! "I' = 0.001 in group I compared with group II; /'1' = 0,0001 in group I compared with group 1II; 'p = 0.002 in group II compared with group III (Student's I-test); oil' = 0.02 in group I compared with group II; <"I' = 0.001 in group I compared with group III; 'I' = 0.002 in group II compared with group III (Student's I-test).
Discussion
The balance between the production and destruction of oxidants formed in cells and tissues has a vital importance for survival of the structural integrity of tissues. Inclination of the balance to the side of oxidation causes cell damage. LPO products causing oxidative damage are one of the most important endogenous factors that destroy the lipid layers of cell membranes. In the studies on the aetiology of DR, it has been demonstrated that plasma and tissue LPO products in patients with DM were higher than in healthy persons; therefore, it has been proposed that increased oxidative stress is implicated in the aetiology of DM and its long term complications ? , 4 , 7 -9 , 1 2 -14 , 16 , 17 , 2 0 In our study it was found that serum LPO levels of subjects with DR were higher than in subjects with DM who had no complications and healthy subjects, the differences between the levels being statistically quite significant.
Similarly, serum LPO levels of subjects with DM without any complications were higher than the LPO levels of healthy subjects, the differences between the levels again being statistically significant. reported that serum AA levels were lower than in controls, and even lower in DM cases with microangiopathy. They also emphasised that the ratio of In conclusion, this study demonstrates significant abnormalities in oxidant-antioxidant mechanisms in DM. It was found that the circulating levels of LPO and vitamin C in patients with DR were higher than in subjects with DM who had no complications and in healthy subjects, and that there is a positive correlation between LPO levels and the duration of DM. In the light of our findings and additional data in the literature, we emphasise that FR, which increasingly are produced in DM, may play a significant role in the development of DR, one of the important complications of DM.
